The Belle experiment at the KEKB asymmetric energy e + e − collider recorded large data sets of both, B and B s decays. Semileptonic decays B (s) → X ν ( = e or µ) constitute approximately one fifth of the total decay width of B (s) mesons and play an important role in the determination of the CKM matrix elements |V ub | and |V cb |. Recent results from Belle are presented, including the study of B − → D ( * ) s K ν, the first measurements of semi-inclusive modes B → D ( * ) X ν and the measurement of the inclusive branching fraction B(B s → X ν).
Introduction
Semileptonic decays of b-flavoured mesons (B → X ν) play a crucial role in the determination of the CKM matrix elements |V ub | and |V cb |. Measurements are performed either by summing over all possible final states (inclusive approach) or by explicitly reconstructing an hadronic final state, e.g. a D meson (exclusive approach). Both approaches are complementary, relying on different experimental and theoretical techniques.
Despite the excellent precision of the measurements of the inclusive semileptonic B + and B 0 widths 1 , not all features are yet completely understood. There is a discrepancy between the sum of the exclusive rates B → D ( * , * * ) ν and the inclusive rate B → X c ν, called the "inclusive vs. exclusive puzzle". One candidate for this gap could be B − → D ( * ) s K ν, however, the branching fractions are too small. A recent theory paper [1] proposes that the missing part of the semileptonic width consists of radially excited D ( * ) mesons. A new set of semi-inclusive measurements B → D ( * ) X ν was performed at Belle to provide new experimental insight.
In contrast to B + and B 0 mesons, the knowledge of the semileptonic decays of B 0 s mesons is rather sparse. Some exclusive modes, D s1 (2536)X and D s2 (2573)X, were measured recently by the D0 and LHCb collaborations [2, 3] . The BaBar collaboration published a measurement of B(B 0 s → X ν) [4] . The inclusive semileptonic branching fraction is an important normalisation mode for other measurements [5] . A widely used expectation from SU(3) symmetry is that the total semileptonic widths of the B (s) mesons are equal:
Theory calculations predict indeed that higher order terms due to QCD effects vanish and the expected deviation is only at the percent level [6, 7] .
The exclusive decay
The measurement of B → D Figure 1 shows the D s K mass distributions in the signal region |X mis | < 1, and the side band. The most problematic background in this analysis consists of events where the reconstructed signal contains particles from both B mesons (B − → − X and B + → D + s X ). This background is suppressed by a semileptonic tag where an additional high momentum lepton, p( + ) > 0.5 GeV, of the opposite charge as the signal lepton − is reconstructed. Tracks and clusters in the electromagnetic calorimeter not used for signal reconstruction are exploited to determine variables for further background rejection: the hadron mass on tag side M c tag , which is expected to be around the D ( * ) mass, and the variable X tag , which is the counterpart of X mis on the tag side.
The branching fractions are extracted in a five dimensional simultaneous unbinned maximum likelihood fit (see Fig. 2 
Study of semi-inclusive semileptonic B + and B 0 decays
The semi-inclusive measurement is performed with the full (710 fb −1 ) Belle data set collected at the ϒ(4S) resonance. One B in the event is fully reconstructed in hadronic modes with a neural network and serves as a tag to determine the four-momentum and flavour of the signal B. On the signal side, a lepton and a charmed meson (D 0 , D − , D * 0 or D * + ) are reconstructed. The number of signal events is extracted in a two dimensional fit to the beam energy constrained mass m bc and the mass of the reconstructed meson, m D , in bins of lepton momentum; an example is shown in Fig.  3 (a) + (b) . The contamination from secondary and misidentified leptons is estimated from a χ 2 fit to the lepton momentum spectrum (see Fig. 3(c) ). The results given in Tab. 1 are normalised to the inclusive semileptonic branching fraction B(B → X ν) measured in the same B-tagged sample. This has the advantage that some of the systematic uncertainties cancel. The decay products of the unknown components of the semileptonic width can be inferred from the difference between the measured semi-inclusive branching fractions and the known exclusive modes (see Fig. 4 ).
The inclusive semileptonic branching fraction of the B 0 s meson [9]
The Belle experiment collected a large data set of 121 fb Mode 
Conclusion
The branching fractions B(B + → D ( * ) s K ν ) were measured for the first time separately in the D s K and D * s K modes. The measurements of the semi-inclusive decay modes are the first of their kind and shed new light on the "inclusive vs. exclusive puzzle". An important application of these measurements is in B production studies, where they provide a precise normalisation. The inclusive semileptonic branching of the B 0 s meson was measured to be (10.6 ± 0.5 stat. ± 0.4 syst. ± 0.7 ext. )% with a significant improvement in precision compared to the previous measurement [4] . Momentum spectra obtained from KKπ mass fits in bins of p(e + ) and p(µ + ). Continuum backgrounds have been subtracted using off-resonance data. The MC uncertainty (yellow) comprises statistical and systematic uncertainties [9] .
